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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
A Radial Line Slot Array (RLSA) antenna is attractive for point-to-point 
communications as well as for receiving Direct-to-Home television programs. Geometrical 
simplicity, low profile feature and cost effectiveness make the Radial Line Slot Antenna 
(RLSA) a unique choice for outdoor wireless LAN point to point application. Generally, an 
RLSA antenna is an attractive candidate for high efficiency and high gain antenna for direct 
broadcast from satellite (DBS) application. This type of antenna belongs to the slotted 
waveguide arrays family, which is the only and the most promising candidates for high gain 
planar antennas, having the smallest conductor losses among all the planar feeding structures 
such as the microstrip lines [1]. It is composed of two circular parallel plate waveguide, 
which can supports two types of wave traveling or standing wave. Therefore, this antenna is 
more versatile in comparison of other antennas. Outstandingly, the RLSA can achieve more 
than 30dBi of gain in the 5.8 GHz band [30]. The: low cost feature of RLSA has motivated 
some researchers to expand its design for lower frequency applications, such as WLAN [26] 
and Solar Power Satellite antenna [31]. The research is to design antenna using FR-4 
substrate by chemical etching process for outdoor/indoor WLAN point to point microwave 
link for Upper Unlicensed National Information Infrastructure (UNII) band at (5.725 -
5.875)GHz. Under the Malaysian Communications and Multimedia Commission (MCMC) 
regulations, the maximum ElRP over the frequency band shall not exceed 1000mW or 
30dBm [29]. 
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Typically point to point communication system uses standard parabolic disk 
antenna. However, the use of this type of antenna has some disadvantages. In a 
primary fed design, there is a considerable aperture blockage. An offset design, 
which eliminates the blockage, is on the other hand susceptible to physical damages 
as its feed is significantly exposed from the body of reflector. Furthermore, in the 
latter design, the alignment procedure is quite involved.  
 
A more beneficial design is the linearly polarized Radial Line Slot Array 
(RLSA) type antenna. Advantages of this antenna include its high radiation 
efficiency, low profile due to it can be mounted at roof and wall, ease of installation, 
feed rear-mounted, not subject to leaf and water build-up due to its flat surface. 
 
 
 
 
1.1 Objective 
 
 
The Project Objective was to develop a Linearly Polarized Radial Line Slot 
Array (RLSA) Antenna by using photo etching process on FR-4 Substrate 
Operating at 5.8 GHz. 
 
 
 
 
1.2 Research Background 
 
 
 Point to point communication can be happened via small aperture antennas 
with gain about 30-35dBi. Various types of appropriate antennas, including parabolic 
reflectors, microstrip arrays and RLSA have been proposed. Parabolic reflectors are 
the most widely used. However, a more compact, with low profile, robust, easy 
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installation and pleasing aesthetics antenna is desirable. Microstrip antennas possess 
the above characteristics, but they are generally expensive and poor efficiency. 
 
 A good alternative solution could be a slot antenna array. Such an array is the 
RLSA antenna which initially has been proposed by Ando M. [1]. Much research 
into RLSA antenna has been performed in Japan, with a lot of success reported for 
circularly polarized antennas. The RLSA antenna is expected to have a high 
efficiency of more than 80% for the antenna gain of 30-35 dBi. However, the design 
of a linearly polarized RLSA, which would be required for the reception of direct 
broadcast satellite TV programs, applications for microwave point-to-point and 
point- to-multipoint communication links in Malaysia is still not fully established. 
Because of this, further investigation of linearly polarized RLSA antenna is required. 
Based on earlier study done by Paul W. Davis [2], a procedure for the design of 
linearly polarized RLSA antennas have been developed. This procedure will be 
explained in the next sections. 
  
 
 
 
1.3 Research Scope 
 
 
This research works involve investigation and development of the linearly 
polarised RLSA antenna as an extension of the research works conducted by 
University of Queensland [3], [4], [5]. The design of RLSA antenna in this project is 
a combination of theoretical and experimental approaches. Firstly, theoretical slot 
surface design is developed by the slot surface design software. The resulting slot 
surface parameters such as slot position and orientation are fed into the theoretical 
radiation pattern modelling software developed using Matlab to evaluate the 
expected radiation pattern. After the obtained theoretical radiation pattern result is 
satisfied, the design software will output desired Computer Aided Manufacturing 
(CAM) file format in order to develop the antenna prototypes. 
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The original slots surface design software of RLSA is developed using 
Borland C++ 5.00 by University of Queensland that runs on Unix platform. This 
RLSA slot surface software was slightly modified to enable it run successfully in 
IBM compatible personal computer. In the slots surface design, some parameters in 
the input data file have to be changed according to the frequency, relative 
permittivity of dielectric material and dimension of RLSA antenna.  
 
A coaxial-to-waveguide feeding structure has to be developed to convert the 
travelling radial waveguide field mode present in the RLSA antenna’s radial cavity 
into the coaxial field mode to travel along the coaxial feed line. The construction of 
the feeding structure is required to match the impedance of the radial waveguide to 
the coaxial feeding line. 
 
In order to evaluate the performance of RLSA antenna in receive point to 
point signal, two test-beds have been setup. The test-bed is utilizing the conventional 
RLSA antenna provided developed by polypropylene and copper foil and another 
one is setup by using the RLSA antenna prototypes. The performance of RLSA 
antenna prototypes have been compared to conventional RLSA antenna in receiving 
point to point signal. 
 
 
 
 
1.4 Thesis Structure 
 
 
This thesis is organized into six chapters to completely cover the whole research 
works that have been conducted for the radial line slot array antenna project.  
The second chapter discusses about the literature review.  
The third chapter describes about the radiating slot design and return loss 
improvement 
Chapter four discusses about simulation and antenna prototype manufacturing  
The chapter five describes about the experimental setup of the antenna. 
The chapter six discuss about result analysis, discussion and future works 
